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(57) Abstract 

An insulation product (60) includes an elongated batt (62) of fibrous insulation material, and a facing adhered to a major surface of 
the batt (62), wherein the facing (64) is a coextruded polymer film of barrier (70) and bonding layers (72), with the bonding layer (72) 
having a softening point lower than the softening point of the barrier layer ,(70), with the bonding layer (72) being one or more materials 
of the group consisting of ethylene N-butyl acrylate, ethylene methyl acrylate and ethylene ethyl acrylate, and wherein the facing (64) has 
been heated to a temperature above the softening point of the bonding layer (72), but below the softening point of the barrier layer (70), 
whereby the facing (64) is adhered to the batt (62) by the attachment of the bonding layer (72) to the fibers in the batt (62) due to the 
softening of the bonding layer (72). 
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FACING SYSTEM FOR AN INSULATION PRODUCT 



TECHNICAL FIELD AND INDUSTRIAL 



5 



APPLICABILITY OF TB^ INVENTION 

This invention relates to fibrous insulation products, and in particular those 



insulation products of the type suitable for insulating buildings. More specifically, this 



barrier and/or for assisting in handling the insulation products. 

1 0 BACKGROUND OF THE INVENTION 

Fibrous insulation is typically formed by fiberizing molten material and depositing 
the fibers on a collecting conveyor. Typically the fibers for insulation products are 
mineral fibers, such as glass fibers, although some insulation products are made of 
organic fibers, such as polypropylene. Most fibrous insulation products contain a binder 

15 material to bond the fibers together where they contact each other, forming a lattice or 
network. The binder gives the insulation product resiliency for recovery after packaging, 
and provides, stiffness and handleability so that the product can be handled and applied as 
needed in the insulation cavities of buildings. During manufacturing the insulation is cut 
into lengths to form individual insulatipn products, and the insulation products are 

20 packaged for shipping to customer locations. 



invention pertains to insulation products having a facing system for providing a vapor 




attic and floor insulation cavities in buildings. The width of insulation batts designed for 
wall cavities is set to typical insulation cavity widtlis, such ais about 1414 inches w 22^2^ 



25 inches for stud spacings of 16 and 24 inches, respectively. Some insulation products have 
a facing on pne of the major surfaces. In many cases the facing acts as a vapor barrier. 



and in some insulation products, such as binderless products, the facing gives the product 
integrity for handleability. Faced insulation products are installed with the facing placed 
flat on the edge of the insulation cavity, typically the interior side or edge of the insulation 




30 cavity. 

Insulation products where the facing is a vapor barrier are commonly used to 
insulate wall, floor or ceiling cavities that separate a warm interior space from a cold 
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exterior space. The vapor barrier is usually placed to prevent moisture-laden air from the 
warm interior of the dwelling from entering the insulation. Otherwise, the water vapor in 
the warm interior air would enter the insulation material and then cool and condense 
within the insulation. This would result in a damp insulation product, which is incapable 

5 of perforriiing at its designed efficiency. In warm climates it is sometimes preferable to 
install the vapor barrier on.the exterior side of the insulation cavity to reduce the amount 
of vapor entering the building during the air conditioning season. 

There are some insulation product requirements that call for insulation that is not 
vapor impermeable, but rather alloWs vvater vapor to pass through. For example, retrofit 

1 0 insulation products designed for adding additional insulation material on top of existing 
attic insulation should not have a vapor barrier. Also, insulation jfor wall cavities having a 
separate full wall vapor barriery such as a 4.0 mil polyethylene film on the interior or 
warm side of the wall, do not require a vapor barrier on the insulation product itself. 
Further, encapsulation of fibrous glass batts for handling purposes is known. U.S. Patent 

15' No. 5,277,995 to Schellibrn et al. discloses an ericapsulated batt with an encapsulation 

material adhered with an adhesive that can be applied in longitudinal stripes, or in pattems 
such as dots, or in an adhesive matrix. The Schelhom et al. patent also discloses that an 
alternative method of attachment is for the adhesive layer to be ian integral part of the 
encapsulation film, which, when softened, bonds to the fibersiin the batt, U.S. Patent No. 

20 5,733,624 to Syme et al. discloses a mineral fiber batt impregnated v/ith a coextruded 
- polymer layering systeni, and U.S. Patent ^6. 5^746,854lb Rornes et al. discloses a 
' methdd fdr impregnating a rhih^^^ 

' ' Va^br barriers for insulation products are typically created with a layer of asphalt 
in cbhjunctibn with a foil facing material. The asphalt layer is applied in 

25 molten fomi and it is pressed against the fibrous insulation material beforie hardening to 
■ ^ bond the kraft facing materia to the insulation material. This asphalt and kraft paper 
system has the advantage of^ being relatively inexpensive. Ho\yever, this facing system 
lacks flexibility because the asphalt/kraft layer is stiff, and working with the stiff 
asphalt/kraft facing slows down the installation of the insulation products. Also, cutting 

30 the facing without tearing the kraft papqr is difficult in cool ambient temperatures because 
the asphalt can be brittle. Further, and- the asphalt material is sticky in hot ambient 
temperatures, resulting in a gumming up of the cutting tool. 



WOVy/bM7S 

Even though the batts are manufactured to fit typical insulation cavities, many of 
the insulation cavities in buildings are of nonstandard dimensions. Window frames, door 
jambs, vent pipes, air ducts and electrical conduit are some of the typical obstructions that 
change the shape of the insulation cavity. During the process of installing the batts a 

5 significant portion of the batts must be cut to fit these non standard insulation cavities. In 
some dwellings up to 50 percent of the insulation cavities are nonstandard. Therefore, an 
important attribute of a faced building insulation product is the ease with which the facing 
can be cut and the abihty of the facing to be placed flat on the edge of the insulation 
cavity after the facing has been cut. If the facing is not flat on the edge of the insulation 

10 cavity, the vapor barrier will be only partially effective. Further, insulation customers 
desire a smooth facing that is relatively flat on the edge of thfe insulation cavity. 

In view of the above problems with currently available insulation products, it 
would be advantageous if there could be developed a faced insulation product having a 
facing material that can be easily cut to fit into nonstandard insulation cavities, and having 

1 5 a facing material that is fleixible enough that it can acconmiodate faster installation of the 
cut insulation product intd nonstandard insulation cavities with the facing in a flat 
condition at the edge of the insulation cavity. - - 

SUMMARY OF THE INVENTION r 

20 Tiie abcyVe olyects^^^ 

achieved by an insulation product feomprisirig ah elongated batt of fibrous insulation 
material, ahd a facing adhered to a niajor surface:of the batty wberein the^^f^^^^ is a 
coextoidbd'poiym^^^ bonding layers, with the feond^^^ layer having a 

softening poixit lovve^^ layer^ withrttie tending layer 

25 being one or more material^ of the group consisting of ethylene. N^butyl acrylate, ethylene 
methyl acrylate Wid'ethylene ethyl acrylate, jbid wherein the facing :has been heated to a 
temperature abbve the softening point of the bonding layer, but below the softening point 
of the l^arrier layer, whereby the fadng is adhered to the batt by the attache of the 
bonding layer to the fibers in the batt due to the softening of the bonding layer. 

30 In another embodiment, the invention is m insulation product, cpniprising an 

elongated batt of fibrous insulation material, and a facing adhered to a major surface of 
the batt, wherein the facing is a coextruded polymer film of barrier, cairier and bonding 
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layers, with the bonding layer having a softening point lower than the softening point of 
the barrier layer, and with the carrier layer being positioned between the barrier and 
bonding layers, wherein the facing has been heated to a temperature above the softening 
point of the bonding layer, but below the softening point of the barrier layer, whereby the 
5 facing is adhered to the batt by the attachment of the bonding layer to the fibers in the batt 
due to the softening of the bonding layer. 

In another embodiment, the invention is a method of making an insulation product 
comprising positioning a facing in contact with a major face of an elongated batt of 
fibrous insulation material, wherein the facing is a coextmded polymer film of barrier and 
1 0 bonding layers, with the bedding layer being one or more materials of the group 
consisting of ethylene N-biityl derylatei ethylene methyl acrylate and ethylene ethyl 
acryiatc, and with the bonding layer having a softening point lower than the softening 
point of the barrier layer, and heating the facing to a temperature above the softening 
point of the bonding layer^ but below the softening point of the barrier layer, vvhile 
1 5 maintaining the facing in contact with the batt to soften the bonding layer to an extent 

sufficient attach the bonding layer to the fibers in the batt and thereby r adhere the facing to 
the batt. V . , 

In yet another embodiment, the invention includes a method for installing an. 
insulation product comprising providing an insulation product comprising an elongated 
20 batt of fibrous insulation material; and a facing adherecj to a major; surface of the batt, 
wherein the facing is a coextruded polymer film pf barrier and bonding layers, with the 
bonding layer- h^Ving a sdftening point lower than the softeningvpoint of the barrier layer, 
arid wherein the facing has ^een heated to a temperature above the spftening point of the 
bonding layer; but below the softening point of the barrier layer, whereby the facing is 
25 adheted to the batt by the attachment of the bonding layer to the fibers in the batt due to 
the softening of the bonding layfer, and wherein the facing has no, flanges, and installing 
the iiisulatioh prbduct iri-an insulation cav^ by .pressing the insulation product into place 
between opposed structural members. \ ^ 



30 



BRIEF DESCRIPTION OF THE DRAWINGS 

Fig. i is a schematic view in- perspective of typical nonstandard wall insulation 

cavities:' . 



Fig. 2 is a schematic perspective view of the wall cavities of Fig. 1, partially cut 
away and insulated with typical prior art insulation products. 

Fig. 3 is a schematic perspective view of a faced insulation product according to 
the present invention, with a portion cut away. 
5 Fig. 4 is a schematic perspective view of the insulation product of Fig. 3, partially 

cut away and installed into the wall cavity of Fig. 1. 

Fig. 5 is. a schematic perspective view, similar to Fig. 3, of another embodiment of 
the insulation product according to the present invention, having no side edge extensions. 

Fig. 6 is a schematic perspective view of another embodiment of the insulation 
1 0 product according to the present invention, with a portion cut away, and having 
encapsulation material on- the rear and sidqs of the insulation product. 

Fig/ 7 is a schematic perspective yiew of apparatus for manufacturing the 
insulation products of the invention. 

Fig. 8 is a schematic perspective view illustrating a faced insulation product of the 
15 invention; having been slit longitudinally to provide a partial batt suitable for insulating 
the nonstandard insulation cavity of Fig. 1. 

Fig: 9 is a schematic cross^sectional view in elevation illustrating the various 
layers of a multilayer facing film of the invention, , . ^ 

20 DETAILED DESCRIPTION AND PREFERRED : / ; 

EMBODIMENTS OF THE INVENTION ^ , . : , ^ 

While the description and drawings disclose insulation prod^ 
insulatioiT, it is to be understood that the insulation qiaterial can be.a^^ 
fibrous insulation material, such as rock wool , : 

25 As shown in Fig. 1, a typical wallstructurei indica^^^ a 

bottom plate 12 on which Tests a plurality of studs 14. Thefhofl:9m plate, studs| and a top 
plate; not shovsni, define the four sides of insulation wajl qavities iii,. 1 8 and 20, The front 
and the back of the wall cavity are typically made pf.diyf>yall qn th^^^ and foam 

sheathing on the -exterior,' both not shown: Wall cavity 16 can be considered to be a non- 
30 standard wall cavity since it has a width much narrower tiian that ,of a typical wall cavity. 
Insulating wall cavity 16 will require cutting the insulation product to a narrower width. 
Insulation cavity 1 8 is also difficult to insulate since there is a vent pipe 22 rainning 

5 
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vertically within the cavity,: making cavity 18a nonstandard cavity. Insulating cavity 1 8 
will usually require cutting an insulation batt longitudinally into two narrower insulation 
pieces, not shown in Fig. 1. For insulation purposes, insulation cavity 18 can be 
considered to comprise two partial cavities, indicated at 24 and 26, each of which must be 
5 insulated. Insulation cavity 20 is also a nonstandard cavity since the insulation material 
must be positioned around an electrical outlet box 28 and conduit 30. Installation of the 
insulation material around these obstructions requires cutting the batt to fit it around the 
obstruction. Other typical obstructions include door jambs, window frames, air ducts, and 
water pipes, all not ishown. - 

10 As shown in Fig.- 2,^ a^typical flanged prior art insulation product has been cut to a 

narrow partial insulation product 32 and installed in insulation cavity 16, Also another 
prior art insulation product 34 has been installed in nonstandard wall cavity 1 8, and 
' arlother similar prior art insulation product 36 has been installed in non standard wall 
cavity 20. The rear of the insulation cavities 16, 18 and 20 is defined by exterior 

15 ' ^ sheathing 38: It can be seen that in order to install; the insulation product 34 into the 

nonstandard insulation cavity 1 8, the insulation product was split longitudinally into two 
partial batts 40 and 42: Further, the facing material44; which is a kr^ paper bonded to 
the fibrous insulation material by asphalt, has been cut to form the facing for the two 
partial batts 40 and 42. 

20 ' The facing material ofinsulation product 34 is attached to:; 

' of staples 46. Although the stapling of the flanges of the insulation product 32 can be to 
^ * ' 'tHe 6rids of the s^^ flangesvbe side stapled to- the sides of the 

^studs; This pi^ocedure leaves the ends or exposed edges of the studs sinopth for a 
' potentially better application' of t^^^ Unfortunately the side or inset stapling of 

is " the flanges rei^iiifes the asphaltyto^^^^ to be bent, creating a yalley-shaped depression 
■ " of create 48 irunning the length of the insulation product. This crease :4.8 is undesirable 
because the irisulation material is prevented from flat, smooth contact with the front edge 
of the insulatibn bavity^ and additionally the insulation material can be overcompressed, 
thereby Idweririg the insulatiori value of the insulation product. Also, the stiff 

30 asphalt/kraft facing 44 cannot alv^ays be stapled flat against the side of the stud 14, 
leaving fishmouth or openings 50 bfetween the facing and the sides of the studs. 



The insulation of the two partial cavities ;also presents a problem. It can be seen 
that the portions of the facing material on the two partial batts 40 and 42 are slightly 
separated, forming a gap 52 through which water vapor can travel into the insulation 
material of the batt. The gap 52 is typically caused because cutting the batt and facing 

5 material is difficult when the facing material is an asphalt/kraft paper system, as shown in 
Fig. 2. The opening 50 and the gap 52 are undesirable aspects of the insulation job 
illustrated in Fig. 2. 

The installation of prior art insulation product 36 into insulation cavity 20 
involved cutting out a portion of the fibrous insulation material around the electrical outlet 

10 box 28. If the insulation were installed without cutting out for the electrical outlet box, 
the insulation would be over compressed, and might even affect the dry wall. Cutting the 
insulation to accommodate the outlet box required a portion of the flange to be removed. 
With a conventional asphalt/kraft facing it is difficult to obtain a good seal if a portion of 
a flange is missing. The difficulty in obtaining a good seal because of the cutout for the 

15 outlet box and bther obstructions, and because of other imperfections in the structure, 
results in the openings 50 between the facing material 44 and 14. Because 

of the stiffness of the asphalt/kraft facing: fcombination, openings sirnilar to opesnings 50 
cah bcctir even with standard insulation cavities having no obstructions in situations, 
where the studs are imeven or out of alignment. : ,1 r . 

20 As shown in Fig. 3, the insulation product of the inventipn, indicated generally at 

60, is comprised of an elongated batt 62 of fibrous insulation rnaterial, ^i^d, a facing 64 
adhered to a major siffface; front surface 66 of ^e batt 62. The jfibrous,irisulation material 
is pfeferabiy'fibrous gl^s: having a density withi 1.0 
pounHs per ciabic foot (pcf)^ although other densities can be us^d. Also, pther fibers, such 

25 as mineral fibers of rock, ^lag or basalt, can be; used as well as prgaiiic fibers, such as the 
polymer fibers polypropylene^ polyester and polysulfide, as \yell as other organic fibers. 
The fibers may be bonded together \vith a binder material, such as a ureaphenol- 
formaldehyde conimonly used with fiberglass insulation, or^jthe glas? fibers can be 
bihderless . Binderless glass fibers .wiU .be capable of much greater movenient within the 

30 insulation pack structure than fibers in a pack structure with binder* As used in the 
present specification and claims, the term "binderless" means the absence of binder 
materials or the presence of only small amounts of such binder materials, amounting to no 
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more than one percent by weightof the insulation product. Addition of suppressants, e.g. 
oils, for dust control or other purposes is not considered a binder. An example of an 
encapsulated binderless product is disclosed in the U.S. Patent No. 5,227,955 to 
Schelhom et al., as mentioned above. 
5 The facing 64 is a dual layer facing comprising a coextruded polymer film of a 

barrier layer 70 and a bonding layer 72. The purpose of the barrier layer 70 is to provide a 
tough but flexible outer surface for the insulation product 60. The barrier layer 70 is a 
vapor barrier, although in other embodiments of the insulation, where the insulation 
product does not need to provide vapdr protection, the barrier Jay er can be vapor porous. 
10 Although the preferred fbrm of the 5 facing 64 is a coextruded polymer film, it is to be 
' understood that in other forms of the invention the facing is made of a dual layer film that 
is riot coextruded, but rather formed in another marmer^ such as by as adhesive, heat 
lairiihation or chemical bonding. 

The softening temperatures of the barrier layer 70 and bonding layer 72 are 

15 ' different by about 1 00° F with the bonding layer having a softening.point lower than the 

■ I . , 

' ' ' softemng point of the barrier- 1^^ 

adhered to the batt 62 by heating the facing to a temperature above the sofleriing point of 
tlid bonding layer, but below the softening point of the barrier layer. The facing is ■ 
adhered to ' the batt 62 by the attachment of the bonding layer 72 to the fibers in the batt 

A ^jpreferred material for the banier layer is a high density pp^ 
fiini^h;avirig asoftehing po of firom about 250 to about 280 ^F, and 

hidst piiEiferaMy a^ but a 

^ gteiater bost^ Anbther niateriy suitable Tor the bm^ 
25 ' a softeining -poiht the ^range of from about 330 to about 390 °F.: Other polymer 
' filiris,^ such Sis polypix)pyl6rie, polyester and polystyrene could also be used, . 
' ' A^preferi-ed materiail^^^fo^^^^ 
' ^ group coiisisting of ethylene N-biityl aerylate, ethylene methyl acrylate and ethylene ethyl 
atrylate. These three materials are available fi-om Newtech Plastics, Inc., Covington, 
30 Ohio, and they can be Us6d alone, in combination with each other, or in ^combination with 
bther itniaterials, such as a low melt polyethylene material; The softening points of these 
materials ^e within the range of fi-om about 1 00 to about 1 80°F, and most preferably 



within the range of from about 120 to about 140"?. Preferably these ethylene acrylate 
materials are synthesized using a metallocene catalyst to lower the softening point. 
Another material potentially useful for the low melt bonding layer is a low melt 
polyethylene, preferably having a metallocene catalyst to lower the softening point. 

The difference in softening temperatures for the barrier layer and the bonding layer 
is preferably within the range of from about 50 to about 225°F, and for an HDPE/ethylene 
acrylate system (i.e., ethylene N-butyl acrylate,. ethylene methyl acrylate and ethylene 
ethyl acrylate), the temperature difference is about 140°F. One of the great advantages of 
the HDPE/ethylene acrylate facing system of the invention is that the facing and 
insulation product can be cut easily over a broad temperature range. The bonding layer 72 
is readily cuttable at even such warm temperiatures as.about 11 0 °F, and will not leave a 
gummy residue on the cutting tool. The facing does not ^soften at temperatures less than 
about 1 10 °F, and is not brittle at temperatures greater than about 30°F. Another 
advantage of the faced insulation product 60 of the invention is that the facing 64 is more 
flexible than a conventional asphalt/kraft paper facing. , As measured by ASTM test D- 
1 388 the flexural rigidity of the facing of the invention is preferably less than 500 gm cm, 
whereas the flexural rigidity of standard asphaltTKraft facing is greater than about 2000 
gm cm. Further, the elastic (tangent) moduhisof the facing 64 of the invention, as , 
measured by ASTM D-882, is within the range of from about 25 ,000 to about 200,000 
pounds per square inch (psi). Typically , the elastic modulus of ^e facing of the invention 
is about ld0,000pisi. >■ < '-■.■^ yr,-^,. .: . 

In its most preferred fonn the fadng is si rhultilay^ 8, 
comprising a barriet layer «0, b bonding l?iyer 82^d a';carrier. la.yer 84. llie barrier layer 
80 and bohdiiig layer 82 can be similar to the HDPE and e%lene acrylate (i.e., ethylene 
N-butyr acrylate, ethylene ifiethyl acrylate andfethylene ethyl ac]?y|ate> layers 70 and 72, 
respectively. The carrier layer can be a linear low density polyethylene (LLDPE) with a 
softening poiiit of about 230 and the carrier layer/ can be reinforced by any .suitable 
material. Using a carrier layer is particularly: advantageous where the . differeiice in 
softening temperatures between the barrier layer and the bonding layer is great. The 
carrier layer provides an ihstilative barrier between the barrier layer and the bonding layer 
durihg the coextrusidn of the polymer film sufficient; to improve the permissible 
difference in softening temperatures between the barrier layer and.the bonding layer. 
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preferably by at least 30°F. Another advantage of using a carrier layer is that it allows 
separation of the function of the vapor barrier quality of the barrier layer and the outside 
surface of the facing as follows: the carrier layer (i.e., the middle layer of the three layers) 
can be configured to be the actual vapor barrier layer, and the outside layer can be a high 
friction surface that is not necessarily a vapor barrier, but is a surface designed for good 
printability. High density polyethylene may be too slippery for good printing. 

In another embodiment, not shovm, the multilayer facing film includes four 
individual layers, two HDPE layers* a carrier layer, and a bonding layer. 

The facing 64 for the insulation-product 60, and the facing 78 for the. multilayer 
product both have an overall thickness, before the bonding step, within the range of from 
about 0.4 to about 4 mils (about IQ, to about 100 microns), and preferably within the range 
of from about .5 to about 1. 5 mils (about 12.5 to about 37.5 microns). The two layers of 
the two-layer facing 64 preferably have equal thicknesses. For the multiple facing 78, 
preferably each of its three layers is roughly oncrthird of the thickness of the facing. 

As shown in Fig. 4, ,the insulation product 60 of the invention is applied into 
nonstandard insulation cavities 16, 18 and 20. In the, insulation cavity 18 the insulation 
product has been divided or cut intO ipartial batts in order to fit around the vent pipe 22. 
Because of the flexibility and cutability of the facing 64, however, the only evidence of 
the fact that the insulation product 60 is divided into.two partial batts is the seam 88 in the 
facing 64. This seam can be of minimal width, with practicallyjno.gap, as, shown. 
Further, in contrast to the jagged gaip 48 in the prior art cut asphalt/kraft facing 44 
illustrated in. Fig. 2,;the seam 88 is relatively sMght^ In a similar inanner, the cutting of 
the insulation product 60 to accominodate the electrical, box 28 can,be accomplished 
without a seam;? The insulation of cavities 16, 18 and 20 with the insulation product 60, 
having the flexible facing -64, lends itself to a smooth appearance for the insulation 
product,' and the friction fit ,of the insulation product 60 enables installation vvithout the 
need for staples. or other fasteners. .Qptionally, the seams 8§ can:be,covered with tape to 
provide an absolute vapor barrier, but.thisshould not usually be necessary with the facing 
of the invention. 

As shown in Figs. 3 and, 4, the facing 64 can be provided with extension flaps 92 
that can be tucked between the insulation product 60 and the studs 14 to provide a better 
vapor seal at the side edges of the insulation product. These extension flaps 92 are not 



Strong enough for stapling purposes, and therefore are not to be considered to be stapling 
flanges. Preferably, the extension flaps extend about Vi to 1 inch beyond the side edges of 
the batt. When the facing is a coextruded dual or tri layer film having a low softening 
point bonding layer on side facing the fibrous insulation batt, the difference in softening 
5 points and coefficients of thermal expansion between the two layers causes a curling of 
the extension flap toward the insulation material. This curling helps provide a good seal 
when the extension flap is tucked between the facing and the stud. 

A particular advantage of the insulation product and method of the invention is the 
reduction in installation time for the insulation. The elimination of the stapling of flanges 
1 0 for the product of the invention significantly reduces the installation time, with the 
installation time of the product of the invention being at least 1 0 percent faster, and 
possibly up to 50 percent faster than standard asphalt/kraft faced insulation. The time 
savings come from elimination of the stapling operation and eliminating the use of the 
stiff kraft paper that is hard to handle and install in the wall. 
15 As shown in Fig. 5, another embodiment of the invention is similar in all respects 

to the insulation product illustrated in Fig. 3 except that there are no extension flaps. 

In an alternate embodiment of the invention illustrated in Fig. 6, an insulation 
product 94, has a facing 96, similar: to the facing 64, on one major sitrface of tiie batt 98. 
This insulation product is provided with an encapsulation film 100 on the sidp edges 102 
20 and rear major face 1 04 of the batt. The encapsulation film can be attached to the fibrous 
batt in any suitable manner, such as by an adhesive layer or stoip. For, example, a strip of 
hot melt adhesive can be applied in liquid form during mariufacture of theiinsulation 
^ product: For examples IJ.S. Patent No. .5,277,995 to Schelhom et al;:disdoses an 
encapstilated batt with an encapsulation material adhered with m adhesi^^^^^ can be 
25 appliediri longitudinal stripes, 6r in patterns, - 
Alternatively, the encapsulation film can be securely bonded to the entire, s^^ of the 
side edges and the rear major surface, sucb as by using a multilayer coextruded film 
similar to the facing 64. Such a film might be^ for example, a dual film of HDPE and 
polyethylene (PE), with a thickness within the range of from about 0:5 to about 0.8 mils. 
30 Although the embodiment of the invention shown in Fig. 6 includes encapsulation on the 
side edges and rear maj or surface of the batt 98, it is to be understood that another 



11 



wo 99/63175 PCT/US99/10140 

embodiment of the invention^ not shown, provides encapsulation material on the rear 
surface only, with the side edges lacking the encapsulation material 

The insulation product 94 optionally can be provided with an opening 106 in the 
side edge of the facing 100 to expose the glass fibers in the batt 98. The glass fibers 
5 inherently have high fiictiori component, and therefore the opening 106 provides a friction 
enhancing aspect of the batt to aid in the friction fit application of the insulation product 
94 into insulation cavities. Another friction enhancing element is the addition of friction 
surface treatment, such as a semi-tacky coating, to the side edge of the facing 100. 

The encapsulation material can be applied to the insulation batt by any suitable 
10 process. Apparatus suitable for directing and guiding the encapsulation material onto the 
glass fiber pack is disclosed in U >S/ Patent No. ■5,545,279 to Hall et al., which is hereby 
incorporated by referehce. -As shown in Fig. 7, a pack 1 1 0 of glass fibers is being carried 
' on a conveyor 112. The manufacture of the glass fiber pack 110 is well known 
technology, and those skilled in the art will be aware of several conventional methods for 
15 producing glass fiber packs. The glass fiber pack is preferably a light density insulation 
^ material; having a derisity within the range of from about 0.3 to about 1 .0 pounds per 
squarefoot (pcf). -The gl^^ Cian be bonded with a binder:material, such as a 

ufea phenbl-fotmald^hyde binder^ as is well known in the art. Alternatively, the glass 
fiBerpick'caribebihdferl^^ ..i^ . j ^ i-^-. .^r, , 

20 ' A into 

^ ^ • c6iitact wrtli th^ gl&s fib^pack 1 1 0. The facing material 64 is pressed into fbrcefiil 
' ■ ' cMact%iWto:^ pa^^ 116 and 118, which 

comriress the glass fiber i>ack by a ratio of up to 25 : 1 , and preferably about 10:1. The 
am^ttat brconipressio^^ needed vdll be a fimction of the densityi The upper pressing roll 
25 1 I^ is heated s!o that thfe temperatiire of the facing 64 wall increase to a point above the 
Softening point of the bonding layer. ^ The heating of the roll 1 16 can be accomplished by 
any means, such as by electrical resistance heating or by the circulation of hot oil. The 
combination of the softened 'bonding layer and the extreme pressure applied by the two 
pressing rolls 11 6 and 11 8 causes the bonding layer to firmly bond the barrier layer to the 
30 glass fiber pack 1 1 0. An alternative method of heating the bonding layer is with an 
infrared heater 120, as shovra. Such a heater would have to be positioned immediately 
upstream of a pair of pressing rolls, not shown, similar to rolls 1 16 and 1 1 8, so that the 



softened bonding layer could be pressed into the^ fibrous batt and be integrally bonded to 
the batt. Ultrasonic, laser and microwave bonding can also be used. Optionally, a cooling 
section, not shown, can be used to cool the softened layer after the bonding process. 

As also shown in Fig. 7, the remainder of the surface of the fibrous pack 1 1 0, i.e., 

5 the side edges 102 and the rear major face 1 04 can be encapsulated with encapsulation 
material or film 100 which can be supplied by encapsulation film roll 122. The film 100 
can be applied using a folding shoe 124, an example of which is disclosed in the above- 
identified U.S. Patent No. 5,545,279 to Hall et al. As disclosed above, the encapsulation 
film can be bonded with small amounts of discrete adhesive bands. The adhesive can be 

1 0 applied by any suitable means, such as an adhesive nozzle 126, supplied with an 

appropriate adhesive from a source, not shovm. ;:In the>alternative, the encapsulation film 
100 can be securely bonded to the entire surface of the side edges and the rear major 
surface with a multilayer coextruded film similar to the facing 64, as disclosed above. 
Also, it is to be understood that the encapsulation material carl be applied just to the rear 

15 surface, leaving the side edges unencapsulated. 

As shown in Fig. 8, a faced insulation product 60 of the invention has been slit 
longitudinally to provide partial batts 1 30 and 1 32 isuitable for insulating nonstandard 
insulation cavities. The insulation product 60 is faced with thp facing 04 of the invention, 
but there is no encapsulation material. The insulation product is a hindered product, and 

20 therefore thd partial batts 130 and: 132 will -mamjtmn-^ even 
when cut: Either of the partial batts is^ suitable fox insulating nonstand^^ in;sulation 
cavities, such as the partial cavity 26 shown in Eig. 1, or such as the narrow cavity 16 
showninEigv^T. ' ■ ' ^ ^ --" v- 5/. ■. v ^• 
The principle and mode of operation o^^^ 

25 preferred embodiments. However, it should be noted th^t this invention may jbe practiced 
otherwise than as specifically illustrated and described without departing froni its, scope. 
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1 . An insulatidn product comprising an elongated batt of fibrous insulation 
material, and a facing adhered to a major surface of the batt, wherein the facing is a 
coextruded polymer film of barrier and bonding layers, with the bonding layer having a 
softening point lower than the softening point of the barrier layer, with the bonding layer 
being one or more materials of the group consisting of ethylene N-butyl aery late, ethylene 
methyl acrylate and ethylene ethyl acrylate, and wherein the facing has been heated to a 
temperature above the softeninjg point of the bonding layer, but below the softening point 
of the barrier layei-, whereby the facing is adhered to the batt by the attachment of the 
bonding layer to the fibers in the batt due to the softening of the bonding layer. 

2/ ' The insulation product of claim 1 in which the barrier layer is vapor 

barrier. 

3. The' insulatioii product of claim 1 in which difference in softening 
itemperaituffes foi-'the barrier layer and the bonding layer is witiiin the range of from about 
50 to about 225"?. ' ^ _ . ; . 

4. The insulation product of claim 1 in which the facing is cuttable, does not 
soften at less than 11 0°F, and is not brittle at temperatures greater than about SO^F. 

5. ^ the insulatioh product of claim 1 in which the batt has edges, and the 
facing has exteftsibhs beyoiid the edges of the batt for tucking between the edge of the 
insulation pirbduct arid a eohstfuctioffwali stud. 

6. The insulation prbduct of claim 1 in which the facing has a flexural rigidity 
less than 500 gm cm. 

7. The insuliation product of claim 1 in which the facing has an elastic 
mociulUs within the range of from about 25,000 to about 200,000 pounds per square inch. 



8. The insulation product of claim 1 in which the barrier layer is selected 
from the group of polyethylene, polypropylene, polyester and polystyrene. 

5 '9. ' The insulation product of claim 1 in which the insulation product has a 

friction enhancing portion on the sides of the insulation product to aid friction fit of the 
insulation product in an insulation cavity. 

10. The insulation product of eiaim 1 in which the bonding layer is low density 
10 polyethylene. ^ 

11. An insulation product comprising an elongated batt of fibrous insulation 
material, and a facing adhered to a major siurface of the batt, wherein the facing is a 
coextinded polymer film of barrier, carrier and bonding layers, with the bonding layer 

15 having a softening pomt lower than the softening point of the barrier layer, and with the 
carrier layer being positioned between the barrier and bonding layers, wherein the facing 
has been heated to a temperature above the softening point of the bonding layer, but 
below the softening point of the barrier layer, whereby the facing is adhered to the batt by 
the attachment of the bonding layer to the fibers in the batt due to the softening of the 

20 bondinglayer; ■ ; , ; r. 

\2, The insulation product of claim 1 1 in which, the carrier layer provides an 
insulative bsfeier between the barrier layer, and the bonding layer during the coextrusion 
of th^ polymer film sufficient to improve the peimissible difference in.softening 
25 temperatures between the barrier layer and tiie lK)r(ciing layer^ by at Jeast 3 Q°F- 

'13. ' The insulation product of claim :1 1 ^ in^ which the carrier layer is a linear low 
density polyethylene. , . , 

30 14: The insulation product of claim 1 1 in which difference in softening 

temperatures for the barrier layer and the bonding layer is within the range of firom about 
50toabout225°F. 
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15. A method of making an insulation product comprising: 

positioning a facing in contact with a major face of an elongated batt of fibrous 
insulation material, wherein the facing is a coextruded polymer film of barrier and 
5 bonding layers, with the bonding layer being one or more materials of the group 
consisting of ethylene N-butyl acrylatSe, ethylene methyl acrylate and ethylene ethyl 
aery late, and with the bonding layer having a softening point lower than the softening 
point of the barrier layer; and 

heating the facing to a temperature above the softening point of the bonding layer, 
10 but below the softening point of the barrier layer, while maintaining the facing in contact 
with the batt to soften the bonding layer to an extent sufficient attach the bonding layer to 
the fibers in the batt and thereby adhere the facing to the batt. 

16. The insulation product of claim 1 5 in which the barrier layer is a film and 
15 the bonding layer is a plurality of discrete bonding portions. , : 

17. The irisulatibn product of claim 15 in which the bpnding layer is one or 
more materials of the group consisting of ethylene N-butyl aerylate, ethylene methyl 
acrylateand ethylene ethyl aery late. r ; 

20 , 

\ 8. A method for installing an insulation product comprising: 
providing ah insulation product comprising an elongated batt of fibrous insulation 
material, and a facing adhered to a major -surface of the batt, wherein, the facing is a 
coextruded polymer fikn of barrier and bonding layers, with the bonding layer having a 

25 softening point lower than the softening point of the barrier layer, and wherein the facing 
has been heated to a temperature above the softening point of the bonding layer, but 
below the softening point of the barrier layer, whereby the facing is adhered to the batt by 
the attachment of the bonding layer to the fibers in the batt due to the softening of the 
bonding layer, and wherein the facing has no flanges; and 

30 installing the insulation product in an insulation cavity by pressing the insulation 

product into place bietween opposed structural members. 



19. The method of claim 1 8 in which the opposed structural members are wall 

studs. 

20. The method of claim 1 8 in which the facing has extension flaps. 
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